Sleep disorders commonly occur in chronic diseases and are a great impairment on the quality of life. The current study aims to characterize the sleep problems of a group of Romanian HIV positive patients. A cross sectional study assessed sleep disorders by a series of self-report questionnaires: STOP-BANG, Epworth Sleep Questionnaire and Pittsburgh Sleep Quality Index. Demographic data, antiretroviral therapy, Lymphocytes CD4 levels were collected from medical records. Exclusion criteria were illiteracy, severe neurocognitive dysfunction and depression. We included 102 patients infected with human immunodeficiency virus, age between 22 and 50, sex ratio M/F=1.17. Reported conditions related to sleep disorders were: smoking (50%), hypertension (18%), obesity (6%) and snoring (7%). The STOP-BANG scale indicated 19% intermediate risk and 2% high risk of sleep apnea. According to Epworth score, daytime sleepiness was found in 18% of patients, 2% of them were dangerously sleepy. The average global score of Pittsburg Sleep Questionnaire is indicative of poor sleep quality in 42% cases. No correlation of sleep scores with antiretroviral regimens was found. Sleep problems with negative impact on daily functioning are frequent
Introduction
Sleep is a natural process that maintains the health of our human body. Therefore, sleep disturbances usually influence either the physical or the psychological functioning [1] . Sleep deprivation leads to various effects, such as impaired immune system, hampered physical performance, affected cell growth and repair, deteriorated neuronal connections, neurons malfunctions [2] . The prevalence of sleep disorders in HIV-infected individuals was reported between 40 and 70% [1] . Sleep disturbances are developing all over the stages of HIV infection, although they are more likely in the advanced of disease [1, 3] . Lee KA & all characterized the types of sleep problems on 290 adults with HIV, aged between 22 and 77 years old. They reported 34% difficulty falling asleep, 56% fragmented sleep, 45% less than 6 hours sleep per night and 30% good sleepers [4] . Regularly, sleep disturbances are associated with depression, fatigue and have a negative influence on antiretroviral therapy adherence in HIV patients [4, 5] . Consequently, sleep disorders increase the risk of developing psychiatric disorders, cardiovascular diseases, healthcare utilization and general mortality [6] .
The objective of the present study is to characterize the sleep problems in a group of Romanian HIV positive patients from Galati County.
Material and Methods
Sleep disorders were assessed in 102 HIV patients attending the regular monitoring medical visit, and in . The age range was 20 to 50 years old. The exclusion criteria were illiteracy, use of illicit drugs, significant neurocognitive dysfunction and severe depression. Screening tests excluded neurocognitive dysfunctions with score of International HIV Dementia Scale less than 8 [7] . Severe depression was considered over 18 score in Beck -II inventory [8] . Following the agreement and the written consent, a number of 102 HIV infected patients self-reported a complex questionnaire series, including STOP-BANG Sleep Apnea Questionnaire [9] , Epworth Sleepiness Scale [10] and Pittsburgh Sleep Quality Index (PSQI) [11] (Table I) . Demographic, clinical, antiretroviral therapy data, current LCD4 count and ARN-HIV levels were collected from medical records. Viral load of HIV was performed by polymerase chain reaction technique and the limit for considering the patient as undetectable was under 400 copies/ml. The lymphocytes LCD4 level under 500/mm3 evaluated by flow-cytometric method indicated intermediate or severe immunosuppression [12] . Categorical variables: gender, marital status, smoking, hypertension, body mass index (BMI), length of HIV diagnostic over 5 years, medication group, CD4 cell count (>500; 200-500; <200), level of HIV viral load (detectable or undetectable) and drugs based antiretroviral regimens, are presented as frequencies (%), whereas group differences are analyzed using χ2 test, with significance level <0.05.
Descriptive statistics were used to summarize the sleep scores, according the questionnaire. We analyzed whether there were correlations between immunity, viral load, antiretroviral drugs and apnea risk score, Epworth sleepiness score or Pittsburgh sleep quality index. The significance level p < 0.05 was considered in the univariate analysis.
Results
Most patients are young people under age 30, with low education level, unemployed. Over 5 years since HIV diagnostic and stable infection under antiretroviral treatment are prevalent features. Half of patients are smokers, 29% are overweight or obese and 18% have hypertension. Owing to antiretroviral treatments, persistent suppression of HIV replication and over 500/mm3 count of CD4 lymphocytes are gained in most patients. As a peculiarity of Romanian HIV epidemic, many young patients were nosocomially infected during early childhood, accounting for the long time from HIV diagnostic and the high exposure to antiretroviral drugs (Table II) . 3. Sleep Quality Index (PSQI) [11] quality and patterns of sleep 9 0-21 ≥5 - The answers to STOP-BANG Sleep Apnea Questionnaire indicated that 7% of patients snore loudly, 38% feel tired, fatigued or sleepy during daytime and 11% reported that they have stopped breathing during sleep. The median score was 2±1.23. Risk stratification scores of sleep apnea indicated that 19% of patient were at intermediate risk (scores 3-4) and 2% at high risk (scores 5-8), while the rest of 79% had low risk (scores 0-2). Medium or high risk of obstructive sleep apnea (OSA) is related to general factors such as age, blood pressure and body weight, while the influence of HIV specific markers, such as LCD4 count and viral load, is not significant.
The average score of Epworth Sleepiness Scale was 5.38±4.22. Most likely getting enough sleep are related to 82% patients with scores under 10. Evaluation the cause of sleepiness is recommended in 16% of patients with scores ranged from 10 to 16, who maybe suffering from excessive daytime sleepiness. Only 2% patients, with scores over 16, were identified as dangerously sleepy. Considering that true excessive daytime sleepiness is usually caused by an underlying, undiagnosed, treatable medical condition, these patients require evaluation in a reference sleep center.
The Pittsburgh Sleep Quality Index (PSQI) follows nine items that are grouped in 7 domains [11] . The most significant problems were found in the domains of sleep disturbance (93.33%) and daytime dysfunction (62.75%), followed by a decrease in subjective sleep quality (51.96%), increased sleep latency (49%), reduced sleep duration (48%) and reduced sleep efficiency (37.2%). However, no more than 11 (10.7%) patients take sleep medication (Figure 1) .
The average global score was 4.64±2.77, ranging from 0 to 16. A total PSQI score over 5 was found in 42% (43/102) HIV patients, as an indicative of poor sleep quality. As expected, PSQI score is correlated with age (Table II) .
Discussions
Obstructive sleep apnea (OSA) is defined as "periodic cessation of breathing during sleep and reduced blood oxygen levels", and is accompanied by a high risk of chronic comorbidities, as well as sudden death. The present study found 2% frequency of severe OSA and 19% intermediate risk. This is concordant with the estimated 2-4% prevalence of OSA in the general population [13] . The prevalence of OSA in HIV population is not well documented, although additional risk factors are accepted. Lipodystrophy with fat deposition increases the respiratory effort and can lead to hypoventilation, both day-time and nighttime [13] . Other conditions, such as chronic stress, depression, pain or side effects of opioid medication might exacerbate insomnia [2] .
Commonly, worsening sleep is coming with aging [14] , concordant with our study. Counting the median age under 30, we are expecting to escalate the morbidity and mortality related to sleep disorders in our HIV patients, in the next few years.
Sleep architecture in HIV patients was previously characterized: increased sleep latency, increased frequency of nocturnal awakenings, reduced number of hours of sleep, early morning awakening with reversal of the slow wave sleep, particular rapid eye movement sleep patterns [1, 15] . We confirmed increased sleep latency in HIV patients under age 50, according to PSQI.
There are controversial results regarding the association of immune decline during HIV infection and poor sleep quality [16, 17] or the influence of HIV on the reduction of slow wave sleep [15, 16, 18] . In our study, there is no correlation between LCD4 count or viral replication and the scores of sleep questionnaires.
Neurological adverse events, including sleep disorders, were previously reported to some antiretroviral drugs, such as non-nucleoside reversetranscriptase inhibitors (Efavirenz, Rilpivirine), protease inhibitors (Atazanavir, Darunavir, Kaletra), integrase inhibitors (Raltegravir, Dolutegravir) or nucleoside reverse-transcriptase inhibitors (Tenofovir) [19] . Increase of sleep latency and decrease of sleep duration are risks within the first weeks of treatment with Efavirenz, usually related to genetic conditions, as the defective CYP2B6 G516T variant allele [20] . In our study, correlation of these drugs based regimens and sleep disorders was not significant (Table II) .
Conclusions
Nevertheless of stage of HIV infection or antiretroviral regimens, generally features of sleep are poor subjective sleep quality, high sleep latency, poor sleep efficiency, middle risks of dangerous sleepy and of obstructive sleep apnea. Counting the coming age, increasing sleep disorders are expected in the next future. We consider that the best strategy to prevent and control the risks of sleep disorders in the coming years should consider the systematic screening of HIV patients, the control and prevention of hypertension and obesity, the psychological support and pharmacological psychiatric interventions.
